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desired to keep an electronic record, suggesting that a percentage of the older adult 
population would be open to using electronic records to manage medication information. 
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Medication Information Management Practices of Older Americans 
 
 The development of electronic medical records (EMRs)  and personal electronic 
health records (PHRs) moved forward in the United States in 2006 with the support of the 
Bush administration, which recently awarded contracts for the development of EMRs to 
four different companies.(HHS awards EHR grants.2006) These two types of records are 
loosely defined and differentiated form one another.  EMRs are generally mentioned in 
the context of healthcare providers and organizations, while PHRs are often the domain 
of consumers and individuals.  Many studies have addressed the information needs of 
healthcare providers in the construction of EMRs and PHRs.  Fewer studies, however, 
look at the information needs of patients and consumers.(Personal Health Working Group 
& The Markle Foundation, 2003) As the baby boom generation ages into retirement and 
EMRs at last come to fruition, the intersection between an aging population with their 
electronic health information needs represents a relatively unexplored topic within the 
research literature.   
 
 Older adults have multiple information management needs that are uncommon to 
younger, healthier generations.  Among these is the management of prescription drug 
information, which can require a significant amount of time and effort. People with 
severe chronic conditions or those who are simply taking multiple medications as they 
age find the management of sometimes complex drug regimens a challenge.  How do 
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older adults manage their prescription drug information currently, and how would they 
like to do it?  What role could an online system for managing medication information 
play in the personal management of medication information?  This paper will draw on the 
results of a study of older adults’ practices managing their medication information, and 
attitudes about an online medication management system, as well as the existing peer-
reviewed research literature, to draw conclusions about how electronic PHRs might 
support this population in the management of their medication information. 
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1. Background and Literature Review 
 Older adults face many barriers in the adoption of PHRs for medication 
management purposes, and in the management of information online in general. As 
Sampsa Hyysalo notes, new technologies are not used alone: they are paired with existing 
artifacts to make the user’s experience more efficient or enjoyable.(Hyysalo, 2003) This 
means that PHR design must account for how users manage their medication information 
now, integrate relevant facets of artifacts they use for that purpose, and provide for needs 
which are unmet by current artifacts or methods. In addition, privacy concerns play a role 
in transmission of any health information, particularly for those who suffer from illnesses 
which they find embarrassing, or for whom the exposure of private health information 
would be personally or professionally damaging. If older adults are to use PHRs to 
manage medication information, PHRs must also follow design recommendations for 
usability in older adults and the disabled.   
 
1.1 Prescription Drug Use Among Older Adults 
 In a 2003 national survey, 90% of seniors (aged 65 and older) reported taking at 
least one prescription drug, and of those, nearly half used five or more prescription drugs. 
In the same survey, more than 50% of seniors using more than one prescription drug also 
reported having multiple prescribing physicians, and 30% reported going to more than 
one pharmacy to obtain their prescriptions. (Safran et al., 2005) The diversity of 
prescribing physicians, pharmacists, the potential for drug interactions, and the sheer 
volume of drug prescriptions among American seniors suggests that people in this age 
group have a tremendous amount of information to manage related to their prescriptions. 
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Included in the category of “prescription drug information” are details on providers, the 
drugs themselves, dosages and dosing regimens, and the patients’ own medication 
history.  How do seniors track and share this information? 
 
1.2 Management of Medication Information 
 Most published literature on medication management focuses on adherence to 
medication regimens, and more recently, on management of prescription medication 
costs. Literature on the topic of medication information management is difficult to find.  
For purposes of this paper, the term medication information management is defined as the 
methods and artifacts by which people organize and retrieve information such as names, 
indications, side-effects, contraindications, dosing regimens, and medication history. 
 
Managing medication information is important because of the rise in prescription 
drug use by older Americans, and the burden the management of these drugs 
represents.(Mitchell, Mathews, Hunt, Cobb, & Watson, 2001; Murray & Callahan, 2003)  
As noted in the national survey by Safran and colleagues, people increasingly see 
multiple healthcare providers as they age, particularly if they develop a chronic condition 
later in life, during an emergency, or afterwards. (Safran et al., 2005)  Without adequate 
information about a patient’s existing prescriptions and medication history, medication 
errors leading to complications can result from these fragmented interactions.(Koshy, 
2005) Experience with electronic physician order entry systems and electronic 
prescribing has already shown that being able to track and share basic medication 
information with providers enhances communication between patients and their doctors, 
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among medical professionals themselves, and increases patient safety. (Abrams & Carr, 
2005; Hayes & Speaking, 2006; Personal Health Working Group & The Markle 
Foundation, 2003; Ueckert, Goerz, Ataian, Tessmann, & Prokosch, 2003) However, a 
critical source of information on a patient’s medication history remains the patient 
themselves. 
 
Some indications of how people currently manage information relating to their 
medication dosing schedule can be found in the literature on medication management.  
For example, in a 1992 study of 179 adults aged 65 and older who were recently 
discharged from hospitals, Conn and Taylor found that the majority of subjects (41%) 
used the location of pill bottles as a reminder of their dosing regimen, followed by use of 
a routine to associate a particular time of day or activity with dosing (22%), a timed pill 
box (12%), and reminders from another person (11%, N=179). (Conn, Taylor, & 
Stineman, 1992)  A 2006 study by Hutchinson and colleagues found calendars the most 
common reminder artifact used by older people for managing a medication regimen 
(98%), followed by pill boxes (69%) and bottle locations (21%, N=52). (Hutchison, 
Jones, West, & Wei, 2006/6)  Subjects in both studies could report more than one 
strategy for remembering their dosing regimens.  
 
These simple methods are important in helping people keep track of their drug 
regimens. In terms of remembering a medication history, however, reminder artifacts 
become even more critical. Without any reminder artifacts such as lists or pill bottles, al 
Mahdy and Seymour found that only 10% of subjects were able to give a complete 
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account of their drugs, which included information such as name, dosage, reason the drug 
was taken, and dosing regimen. (al Mahdy & Seymour, 1990)  Recall of current drug 
information was significantly better in a study by Spiers and colleagues, who noted that 
more than half of all seniors surveyed could name their medication, dosage, dosing 
regimen, what to do if a dose is missed, and the purpose of the medication. (Spiers, 
Kutzik, & Lamar, 2004) No questions were asked about medication history in the study 
by Spiers and colleagues. The individual’s management of their own medication history 
is an unexplored topic within published literature.   
 
Patient recall of medication histories, current medications, and dosing regimens 
has important implications for provider-patient interactions, if providers rely heavily on 
patients or their caregivers to provide an accurate picture of their medications and 
medication histories.  Providers do rely on more than just the patient’s recall to determine 
medication history, of course. However, other sources’ records may provide unreliable 
histories of prescription and non-prescription drugs.  Andersen and colleagues found 
transcription errors in 71% of a sample of the medication records of patients being 
admitted to a hospital: these records were drawn from the patients’ own general 
practitioners, and compared with pre-admission interviews with the patients themselves. 
(Andersen, Pedersen, & Bach, 2003) 
 
 One of the main discrepancies Andersen and colleagues found between general 
practitioners’ records and patients’ recall is that patients do not report non-prescription 
medications to their general practitioners when giving a medication history, and many 
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providers fail to ask about them.(Andersen et al., 2003)  Underreporting of non-
prescription drugs was also found in a study by Yoon and Schaefer, who report that 
patients do not consider non-prescription medications to be “real drugs” and therefore do 
not report them.   Nonetheless, herbal supplements, vitamins, and other non-prescription 
drugs can have adverse interactions or negatively affect the prescription drugs a person 
takes. (Don't ask, might not think to tell: Communication key to preventing risky drug 
interactions.2006) 
 
1.3 Privacy and Security Concerns about Medication Information 
 Medication information involves an individual’s private health information, some 
of which can be extremely personally sensitive.  Privacy concerns become even more 
important when information could be potentially embarrassing or personally damaging if 
released.  With regard to privacy issues and prescription medications, many people are 
concerned about keeping private medications to treat conditions which carry social 
stigma, such as mental illnesses.  In a study of blood donors, Melanson and colleagues 
found that 11% of their sample did not report medications found in their donated blood 
through testing, and that unreported medications were consistently anti-depressants. 
(Melanson et al., 2006)  Older adults, in particular, are likely to be concerned about 
release of depression medication information: elders are more likely to dismiss symptoms 
of depression, and experience powerful stigma associated with being depressed.(Antai-
Otong, 2006; Rahman, 2005) 
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Policies like the Health Insurance Portability and Accountability Act of 1996 
(HIPAA) attempt to protect “individually identifiable health information” no matter how 
it is transmitted, but these policies clearly do not allay users’ fears that their personal 
information may be compromised if stored or transmitted electronically. Suzannah Fox 
found that older users were more concerned than other age groups about internet privacy 
and security. (Fox & Pew Internet and American Life Project, 2000) Brodie and 
colleagues found that just under 50% of  adults (of all ages) surveyed were worried that 
someone might gain access to their personal information via the internet. They also found 
that African Americans are more likely than whites to be concerned about privacy and 
security on the internet, indicating that race and ethnicity may also be a factor in internet 
security concerns. (Brodie & Flournoy, 2000) Forty percent of people in the Personal 
Health Working Group’s survey on electronic personal health records stated that they 
would not want to access their medical records online because of privacy and security 
concerns. (Personal Health Working Group & The Markle Foundation, 2003)  Incidents 
like the recent theft of a Veterans Administration laptop containing personal information 
for thousands of veterans do nothing to decrease these concerns. Ironically, at the time of 
the theft the Veteran’s Administration had recently won an innovation award for its 
massive electronic health records system. (Hayes & Speaking, 2006) 
 
1.4 Use of Information Technologies by Older Adults 
 If PHRs were available, it is unknown whether or not older adults would use them 
at all, much less use them to manage medication information. A growing body of 
literature exists on how older adults interact with information technologies, particularly 
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the internet.  Some surveys indicate that older adults make up the fastest growing 
population of internet users in the United States, but they face a number of challenges in 
internet use related to decreased motor skills and cognitive abilities which are normal to 
the aging process.(Hanson, 2001; Lebo & USC Annenberg School: Center for the Digital 
Future, 2004)  Lennart Magnusson and colleagues state that it is a myth that older people 
reject new technology, however, informants report many older people feel the internet is 
not relevant to them.(Magnusson, Hanson, & Borg, 2004; Zajicek, 2001) However, 
studies in Sweden and Australia indicate that with appropriate training and support, older 
adults develop extremely positive attitudes toward new technologies (especially the 
internet). (Magnusson et al., 2004)  The Center for the Digital Future at USC Annenberg 
found that the percentage of older American internet users has increased steadily over the 
last four years, to 67% of those surveyed between the ages of 55 and 65, and 38% of 
those over 65.(Lebo & USC Annenberg School: Center for the Digital Future, 2004) 
 
In using online technologies, older users have greater difficulty with: 
 
• Fine motor coordination skills, such as those needed to use a mouse and click on 
links; 
• Reading small print (font sizes of 12 points or larger are recommended for older 
internet users); and 
• Retaining information in short-term memory, which affects their ability to 
comprehend long web pages, and use dense navigation systems. (National 
Institute on Aging & National Library of Medicine, 2002)(Zajicek, 2001) 
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• In addition, older users may have less experience with new technologies. 
 
1.5 Online Health Information Seeking Behaviors of Older Adults 
An indication of whether or not older adults would welcome electronic PHRs is 
given by their willingness to use the internet to find health information. There are varying 
estimates of adults’ use of the internet to find health information. In a nationally 
representative survey by Baker and colleagues, respondents with self-reported “worse” 
health status were more likely to report using the internet to obtain health and health 
information, indicating that older adults (who are more likely to have a disability or 
chronic condition) could be among this population. Adults over age 75, however, were 
less likely to use the internet to find health information than younger people in Baker’s 
study. (Baker, Wagner, Singer, & Bundorf, 2003)  Several other studies have also found 
that adults with serious health conditions are more likely to have a favorable view of 
online information and information sharing than their healthier counterparts, although 
results for particular age groups are not given. (Baker et al., 2003; Becker, 2004; Personal 
Health Working Group & The Markle Foundation, 2003) However, Becker cites a 1998 
SeniorNet study which showed that finding health information is a key reason why older 
adults go online. (Becker, 2004) This correlates well with the Center for the Digital 
Future’s finding that the internet is a key source of health information, especially for 
experienced internet users. (Lebo & USC Annenberg School: Center for the Digital 
Future, 2004) Brodie and colleagues report that among all Americans with internet 
access, there are no significant differences in health information seeking online between 
adults over the age of 60 and those under 60. (Brodie & Flournoy, 2000) While it is 
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therefore not impossible to imagine that older adults might like to use an internet-based 
technology to assist them with managing medication information, they must clearly be 
supported in these tasks, and provided with suitable technologies and interfaces that meet 
their specific needs. 
 
Health-related websites, however, have not done enough to accommodate this 
population.  In Shirley Becker’s review of 125 websites offering health resources for their 
usefulness to older adults, she found that no single site obtained high marks on all of the 
usability measures tested, including readability (font size), accommodation of users with 
language barriers or poor reading skills, page length (to support slower cognition), and 
other common usability features found in the web usability guidelines for older adults, 
jointly issued by the National Institute on Aging and the National Library of 
Medicine.(Becker, 2004)  Her sample included newspapers, the websites of all 50 state 
governments, and large health information portals such as the Mayo Clinic website and 
WebMD.   
 
No usability studies were found for existing Electronic Personal Health Records 
(PHRs), however, the Personal Health Working Group notes that in the United States, 
most internet-accessible PHR-like tools are available exclusively through large healthcare 
delivery networks, and that perhaps only 250,000 Americans (less than 10% of the 
United States population) have access to them. (Personal Health Working Group & The 
Markle Foundation, 2003) The proportion of these users who are older adults is 
unknown. 
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 While much has been written about how older adults manage medications in 
reference to compliance, little is known about what kinds of information older adults 
personally keep about their medications, and how they manage it, share it, and retrieve it. 
This paper and the research it reports attempt to fill a gap in the existing literature on how 
older adults manage medication information, and whether or not PHRs might assist them 
in this task.   
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2. Research Methods 
 This paper asks the question, how do older adults manage their medication 
information now, and what role could an online personal health record play in this task?  
Given the lack of use of personal health records by most people in the United States, it is 
unlikely that most older adults currently use any form of electronic personal health 
record.  Formative research is therefore needed to establish basic information about older 
adults’ medication information management practices, to inform the development of such 
records in the future. 
 
The study examined in this paper was conducted under a grant from the National 
Institutes of Health, “Evidence Base for Personal Health Record Usability” (Dr. Gary 
Marchionini, Principle Investigator).  It was carried out by the author of this paper under 
the direction of Dr. Bradley Hemminger, Assistant Professor, SILS.   
 
2.1 Study Design 
 To discover how older adults manage their medication information in the absence 
of formal electronic mechanisms, qualitative research is needed.  This study is designed 
as a descriptive pilot study to inform future research, and therefore it has a small sample 
size.  The pilot study design is appropriate because so little is known about how older 
adults manage their medication information.  In order to determine what variables to 
examine with a larger sample, the set of possible variables must be narrowed.  
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2.2 Data Collection 
 Data were collected via structured interviews with thirty adults over the age of 55, 
using a survey form in hard copy. Basic descriptive data collected include age, gender, 
internet access at home, computer use, and number of medications currently taken. 
Subjects are then asked to recall important features about how and with whom they share 
information about their medications over various time periods, what kinds of information 
they share, and why. Finally, subjects are asked open-ended questions about the kinds of 
information they want to save and share about their medications, privacy concerns, what 
artifacts they use to manage their medication information currently, the frequency with 
which their saved information is updated, and their satisfaction with their current 
medication information management system. Table 1 describes the variables of interest 
and how they are coded. 
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Table 1: Study Variables and Variable Types 
Variable Description Variable Type 
Descriptive Variables 
Age Continuous 
Gender Categorical 
Does the subject have a computer connected to the internet at 
home? 
Binary (Yes, No) 
# hours spent on the computer in a typical day? Continuous 
# prescription medications taken currently? Continuous 
Maximum # prescription medications taken within the last year? Continuous 
Information Sharing Variables – collected for last instance and all instances over 
last three years 
Person with whom medication information was shared Categorical 
What information was shared Open-ended 
Where the subject was when information was shared Categorical 
How information was shared Categorical 
Why information was shared Open-ended 
# instances per year in which information is shared Continuous 
Medication Information Management Variables 
Information the subject wants to save about their medications Open-ended 
Information the subject wants to share about their medications Open-ended 
Information the subject wants to keep private about their Open-ended 
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Variable Description Variable Type 
medications 
How the subject keeps track of medication information Categorical 
How often medication information is updated Categorical 
Who updates the information about the subject’s medications Categorical 
Subject’s satisfaction with their medication information 
management system 
Binary (Yes, No) 
Subject’s satisfaction with their ability to share their medication 
information 
Binary (Yes, No) 
What the subject would like to change about how they keep their 
medication information 
Open-ended 
How changes made in the medication information system would 
help the subject 
Open-ended 
The importance of keeping annotations about medication history 
to the subject 
Categorical 
 
 
The study population includes adults of either gender and any ethnic background, 
aged 55 or older, who have taken five different prescription medications in the past two 
years (not necessarily simultaneously).  Study participants must also have used a 
computer, although only basic computing experience is required (such as the ability to 
use a mouse, and browse the internet).  The sample obtained for the study was a 
convenience sample, and relied on informational emails sent to the UNC-CH community, 
 
 17
flyers posted at local retirement communities, and word-of-mouth advertising to obtain 
participants.  The sample size of thirty participants was calculated to provide enough 
subjects for a study of three different online representations of medication information, 
which were part of the study, but not used to gather data on subjects’ current medication 
information management methods. These online representations are relevant to the study 
described here because of their influence on the sample size. 
 
Data were collected in private meeting rooms at the Health Sciences Library on 
the campus of the University of North Carolina – Chapel Hill (UNC-CH), and in private 
meeting rooms at two retirement communities in the Chapel Hill, North Carolina area.  
Participants completed the study over one or two one-hour sessions (depending on their 
availability).   
 
Prior to data collection, the survey instrument was pilot-tested in two phases.  
During the development of the survey, volunteers aged 55 and older were asked to 
respond to survey questions, and then critique their wording and flow. The data collected 
from volunteers during pilot testing were not recorded or saved. Opinions of the pilot-
testers were used to refine and clarify the questions asked in the survey. In the second 
phase of pilot testing, the research assistant practiced data collection and recording using 
the finalized instrument on several volunteers of multiple ages (not necessarily within the 
study population age group), who acted as adults in the study population in order to 
simulate a real interview.  The simulated interviews and data recording were observed 
and critiqued for consistency by the study’s principle investigator.  Codes for likely 
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responses to the categorical and open-ended questions were developed by the research 
team, and used by the research assistant to code participant responses in the simulated 
interviews.  The codes developed during pilot testing were refined for the final version of 
the survey. 
 
To collect the data, the study research assistant interviewed each participant at a 
time convenient to him or her, recording participant responses on a paper copy of the 
survey form.  Data were then entered into Microsoft Excel spreadsheets by the research 
assistant, and reviewed by the principle investigator. 
 
2.3 Analytic Approach 
After data entry was complete, aggregate spreadsheets were constructed, showing 
average and mode responses to categorical and continuous variables.   In addition, 
responses to open-ended questions were compiled and reviewed by the research team for 
commonalities.  Codes were developed, based on common categories of responses, and 
open-ended questions in data spreadsheets were recoded for addition to the aggregate 
spreadsheets.  Text of open-ended responses also remains in the spreadsheet for further 
analysis.  Codes for all variables are shown in Table 2. 
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Table 2: Study Variable Coding 
Variable Name Code 
a. What is your age? Numeric – continuous variable 
b. Gender M = 1, F = 2 
c. Do you have access to personal computer 
connected to the internet in your home?   
Y = 1 
N = 2 
d. How many hours do you use the 
computer in a typical day? 
Numeric – continuous variable 
e. How many medications are you currently 
taking? 
Numeric – continuous variable 
f. What is the maximum number of 
medications you have taken at the same 
time during the past 12 months? 
Numeric – continuous variable 
Recall the last time you shared information about your medications. Answer the 
following questions.  
AND  
Now think back over the last year 3 years. For each of these instances, answer the 
same questions. 
a) Who did you share it with (health 
professional, caregiver (spouse, relative, 
etc), other?  
1 = spouse 
2 = primary care doctor  
3= specialist 
4 = nurse 
5 = other relative  
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Variable Name Code 
6 = other health professional 
7 = pharmacist 
8 = non-related caregiver 
b) Specifically, what information did you 
share? 
1=medication info (name dosage 
frequency) 
2=medication history (name dosage 
frequency) 
3=medical history (conditions) 
4=medication effects (good, bad, 
interactions) 
5= info about medications or alternatives 
(generics, OTC, homeopathy) 
6= access or purchase of meds (cost, 
appropriate med, refills) 
c) Where were you  when you shared this 
information (circumstances/setting)? 
1 = home 
2 = doctor’s office 
3 = hospital 
4 = outside of home  or outside healthcare 
setting 
d) How did you share it (e.g., conversation, 
show them pill bottle, etc)? 
1 = verbally from memory 
2 = show pill bottles 
3 = paper list 
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Variable Name Code 
4= electronic list 
5 = pharmacy printouts 
e) Why did you share it? 1= routine intake or admission procedure 
2= seeking to switch medications due to a 
side-effect 
3= refilling a prescription 
4= concern about interactions with herbals 
or supplements taken 
5 = seeking treatment for a specific 
condition from professional 
6= seeking help for self from non-
professional 
7 = seeking help for someone else 
8 = sharing info to help others or public 
f) Estimate the number of times per year 
that you are involved in such discussions 
about your medications. 
Numeric – continuous variable 
a) What information about your 
medications do you want saved? 
1= nothing 
2= drug prescription (name, dosage, 
frequency, etc.) 
3= usage history (when they took it) 
4=reasons for taking 
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Variable Name Code 
5=effects they personally experienced 
6=relevant medical and diet history 
b)What information about your medications 
do you want shared? 
1= nothing 
2= drug prescription (name, dosage, 
frequency, etc.) 
3= usage history (when they took it) 
4=reasons for taking 
5=effects they personally experienced 
6=relevant medical and diet history 
c) What information about your 
medications would you like to keep private?  
(i.e., Are there people with whom or 
instances where you would not share your 
medication information?) 
1=medication info (name dosage 
frequency) 
2=medication history (name dosage 
frequency) 
3=medical history (conditions) 
4=medication effects (good, bad, 
interactions) 
5= info about medications or alternatives 
(generics, OTC, homeopathy) 
6= access or purchase of meds (cost, 
appropriate med, refills) 
d) How do you keep track of your 
medication information (e.g., I don't; I just 
1= memory only 
2= keep pill bottles only 
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Variable Name Code 
keep pill bottles; I keep a list on paper or 
online, etc). 
3= keep a list (on paper or online) 
4=other (describe) 
e) How often do you update your 
medication information? 
1= whenever prescriptions change or are 
renewed 
2= semi-annually  
3= annually 
4= doesn’t save 
5= anytime it’s used 
6= when storage space for artifact fills up 
(drawer of printouts or pill bottles, or post-
its) 
f) Do you update it, or does someone else 
do it for you? If someone else does it, who? 
1=self 
2=spouse (but always wives) 
3= healthcare provider (doctor’s office) 
4= memory only (no artifact) 
g) Are you satisfied with how your 
medication information is kept currently? 
1=yes 
2=no (describe) 
h) Are you satisfied with your ability to 
share it consistently and accurately? 
1=yes 
2=no (describe) 
i) What would you change about how you 
keep your medication information if you 
could? 
1=nothing 
2= Keep a complete and accurate record 
3= Have electronic format 
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Variable Name Code 
4= Have portable physical file 
5= Automatic updates from pharmacy 
6= Reminders to take medications, refill 
them 
j) How would these changes better help you 
keep track of your medication information? 
1=Improve organization and recall of 
information 
2=Make it easier to share with others  
3=Provide reminders for taking/refilling 
medications 
4=Help avoid interactions or side effects 
k) How important is it to you to keep 
annotations about your health related to 
your medication history (effectiveness of 
medications, side effects, etc)? 
1=Not important 
2=Somewhat important 
3=Very important 
 
 
 After coding, the variables were analyzed for the mean and mode responses to 
each question, to determine the most frequent responses.  Outliers or unusual responses 
were also noted, and suggest areas of further study. 
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2.4 Limitations 
 One of the main limitations of this study is its small sample size: while the sample 
size is efficient for reporting the outcomes of usability studies (a component of the larger 
study, portions of which are described here), a larger sample size would be ideal for 
determining patterns of medication information management in the broader population.  
In addition, because the sample is a convenience sample, it is not necessarily 
representative of the broader U.S. population.  Any conclusions about how older adults in 
the United States manage medication information will require further testing with a more 
rigorous design, random sampling and larger sample size. 
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3. Survey Results and Analysis 
The survey reported here was conducted as a part of a study to assess older adults’ 
reaction to different techniques for presenting medication information online, with the 
aim of making recommendations for display of medication information in future 
electronic personal health records.  In addition to the survey of current information 
management behavior reported here, the study exposed participants to three techniques 
for presentation of medication information.  The three online visualization techniques 
used were a bar-chart, weekly calendar, and list.  Screenshots of each visualization are 
shown in Attachment A. Using a fictitious person’s medication history, they were asked 
to answer questions about the person’s medication history and complete basic 
information-finding tasks with one of the techniques.  Their responses were monitored 
and timed, so that speed and accuracy comparisons could be made amongst the 
visualization techniques. Participants were then introduced to the other two 
visualizations, and were asked to compare them against one another, and the visualization 
they used to complete the timed tasks.  Their reactions to the techniques, and additional 
information about the study, are reported in a separate paper.(Hemminger, Long, & 
Saelim, 2007)   
 
This paper concerns itself with how the study participants manage information 
now, who they share it with, and how they would like to manage information. The first 
part of the survey was designed to help researchers better understand how and with whom 
participants shared information most recently, and over the past three years.  The second 
part of the survey gathered information on participants’ current methods of keeping their 
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medication information, including their medication history.  The final portion of the 
survey reported in this paper discussed participants’ needs and wants for keeping and 
sharing their medication information with others. 
 
3.1 Sample Demographics 
The sample included thirty people aged 55 or older, seventy percent of whom 
were female. Those who participated in the study had basic computer knowledge (for 
example, the ability to use a mouse, and to browse the internet), and had taken five or 
more different prescription medications in the past year (not necessarily simultaneously). 
The average age of participants was 67.53. All but one participant had access to a 
computer connected to the internet in their home. On average, participants spent almost 
four hours using a computer every day, although the amount of time spent using the 
computer varied greatly from individual to individual, and was often dependent on 
whether or not they were still working. 
 
 Participants were taking an average of 5.97 prescription medications at the time of 
the study, but had taken 6.53 medications on average in the previous year.  Almost one 
quarter of participants (23%) were on eight or more prescription medications at the time 
of the study, with a maximum of twelve simultaneous medications in one case. 
 
3.2 Patterns of Information Sharing about Prescription Medications 
 To better understand the context in which medication information is shared, 
participants were asked a series of questions about who they shared information with, 
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how they shared it, and the settings in which this sharing occurred. They were asked to 
report their last information sharing interaction, as well as the interactions they had over 
the past three years. Their answers were coded as the information was collected, and the 
codes were expanded after data collection to accommodate new information gathered 
from participants. The responses reported in this paper will be those related to 
interactions over the past three years, because these answers were very similar to 
participants’ responses about their last information sharing interaction.  
 
Nearly half reported that they shared information with their primary care 
physicians most recently.  Other than physicians, medication information was shared 
most often with other relatives or friends, and other health professionals, such as nurses 
or pharmacists.  Participants’ responses to the same query about information sharing over 
the past three years were similar, with primary care physicians being the most frequent 
response.  Figure 1 details who participants shared medication information with in the 
past three years. 
 
 29
 
Figure 1. Individuals with whom participants shared medication information 
In the last 3 years, who did you share medication 
information with?
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 Recently and over the past three years, the information participants most 
frequently shared was basic information about the name of medications, their dosage and 
frequency, followed by information about effects of the medications (good or bad, 
including interactions between medications), as seen in Figure 2 below.  Only one 
participant reported being asked to give a full history of medications in the past three 
years.  Information was most frequently shared in a doctor’s office and in participants’ 
own homes.   
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Figure 2. Information shared by participants in the last three years 
In the last 3 years, what information did you share?
22
1
5
15
1
3
0
5
10
15
20
25
N
am
e,
do
se
,
fre
qu
en
cy
M
ed
ic
at
io
n
hi
st
or
y
M
ed
ic
al
hi
st
or
y
M
ed
ic
at
io
n
ef
fe
ct
s
A
lte
rn
at
iv
es
(e
.g
.,
ge
ne
ric
s)
C
os
t o
r
re
fil
l
in
fo
rm
at
io
n
# 
of
 re
sp
on
se
s
 
Possible answers were: Medication information (name, dosage, and frequency); 
Medication history (including name, dosage, and frequency); Medical history 
(conditions); Medication effects (both good and bad, as well as interactions); 
Iinformation about medications or alternatives (generics, over-the-counter medications, 
homeopathy); Access to or purchase of medications (appropriate medications, cost, and 
refills). 
 
As seen in Figure 3, participants most often shared information verbally from 
their memory, without the aid of any artifact. Those participants who did use an artifact 
frequently used a paper list.  A few brought pill bottles with them for information 
sharing.   
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Figure 3. Participants’ information-sharing methods 
In the last three years, how did you share medication 
information?
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 When asked why they shared information, participants most often reported that it 
was for a routine in-take procedure at a health facility, such as a doctor’s office.  They 
also reported sharing information to get professional help for a specific medical 
condition, or sharing information to help others.  Participants often used what they knew 
or thought about specific medications or their effects to provide information and personal 
opinions to others, as evidenced by the fact that more than half had frequently shared 
information with someone other than a health professional over the past three years 
(usually a relative or friend), shown in Figure 1.   
 
3.3 Current Information Management Practices 
 The second part of the survey focused on how participants managed their 
medication information, including the kinds of information they saved and shared, as well 
as any privacy concerns they had about sharing their information. 
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 With few exceptions, most participants were in charge of their own medication 
information: very few reported that someone else kept track of it for them.  Those who 
did have someone else keeping track of their medications were uniformly men, whose 
wives maintained whatever artifact they used to keep track of their medications. One-
sixth of participants (15%) did not want to save any information.  Those who did save 
any kind of information most frequently saved just the basics: the name of the 
medication, their dosage, and the frequency with which they took it.  None saved any 
temporal information about when they started or stopped taking a medication.  Only two 
participants recorded any information about side-effects they experienced (most people 
relied on memory to recall side effects).   
 
Participants were then asked what information about their medications they 
wanted to share with others. Responses to the question about information that participants 
desired to share are shown in Figure 4, below.   The kinds of information participants 
reported wanting to save and share were very similar to those they reported actually 
saving and sharing, although their desires to save information were usually more 
ambitious than their actual efforts. 
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Figure 4. Types of information participants want to share 
What information about your medications do you want to 
share?
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 Almost 30% of participants had concerns about keeping some or all of their 
medication information private.  Among these, their concerns were almost always about 
medications related to a mental health condition (such as anti-depressants, or memory 
loss).  Similar to findings in published literature about older adults, these participants 
reported either personally experiencing stigma or being concerned about stigma related to 
depression and memory loss. One person taking nine different medications reported being 
concerned about others’ reactions to “taking so many drugs”, while another participant 
wanted to keep private a loss of bladder control, a side effect of one particular 
medication.  
 
 The artifacts that participants used to keep track of their medication information 
ranged from the simple and familiar list to more elaborate systems of sticky notes and 
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strategic pill bottle placement in a drawer or other specific area of their home. As shown 
in Figure 5, about half of the participants used some kind of list, and six of these had the 
list in electronic form as well as on paper.  Only two kept electronic lists exclusively: one 
used a palm pilot, and the other, an online tracking system provided by the pharmacy.  
Twenty percent used only their memories to keep track of medication information, while 
15% used pill bottles (pill bottles often functioned as reminder artifacts to help 
participants to remember to take their medications).  A surprising 36% had another 
method of tracking their information: most frequently, they kept folders of the 
informational printouts they received from their pharmacy when refilling a prescription. 
Two reported using “sticky notes” in various places around their house (like pill bottles, 
these notes functioned as reminder artifacts to help them remember to take the 
medication, as well as tracking information). 
 
Figure 5. How participants manage their medication information 
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information?
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 Whatever artifact they used to keep track of their information, 60% of participants 
reported that they updated their artifact whenever prescriptions were refilled or changed, 
or whenever they had to use the artifact (such as when bringing it to a doctor’s office).  
Twenty-seven percent updated their artifacts on a regular schedule, such as semi-annually 
or annually (although for some, updates involved merely throwing out their old pill 
bottles).  Eighty percent of participants updated their own information without outside 
help.   
 
3.4 Information Management Needs and Desires 
 All but four participants reported being satisfied with how they currently kept 
their medication information.  Only three were dissatisfied with their ability to share their 
medication information consistently and accurately.  Those who expressed dissatisfaction 
were unable to remember details they felt were important (such as names and dosages), 
or felt their particular tracking method would not be helpful in an emergency.  
 
 Figure 6 shows participants’ desired changes to their current system.  In response 
to this particular question, no participant answered that they desired automatic updates of 
their information from their pharmacy (however, one participant did mention automatic 
pharmacy updates in response to the prior question about being satisfied with their ability 
to share their information consistently and accurately).  Twenty-six percent desired an 
electronic method of keeping track of their information. Participants were then asked how 
the changes they desired would help them.  Eleven participants said that changing their 
 
 36
tracking system would improve their sense of organization and ability to recall 
information, while six cited an improved ability to share their information with others.  
Four hoped for reminders to take and refill medications, while only two mentioned 
avoiding drug interactions as a possible benefit of changing their information system.  
(Since not all participants wanted to change their information system there are not thirty 
answers to this question.  In addition, participants responses were often applicable to 
more than one code, meaning the fourteen participants who desired changes to their 
information system envisioned multiple ways in which their desired changes could be 
useful.) 
 
Figure 6. Desired changes to current information tracking system 
What would you change about how you keep your 
medication information, if you could?
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Finally, participants were asked how important it was to keep annotations about 
their health, related to their medication history.  Although few actually do this in practice, 
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only six answered that it was not important.  Eleven rated it as somewhat important, and 
thirteen described it as ‘very important’. 
 
3.5 Consistency of reported desires with actual behavior 
Generally, participants shared the information they desired to share, and saved 
some of the information they actually did share.  While they said they most wanted to 
save and share information about their prescriptions such as the drug name and dosage, 
they shared this information slightly less often in practice than their responses predicted.  
Few wanted to save or share information about side effects of medications, yet in reality 
almost one third had actually shared information about side effects (mainly side effects 
they had personally experienced). 
 
Participants were inconsistent in their responses to questions about what 
information they wanted to save, and what they actually saved.  Of the five who said they 
wanted to save nothing, only two actually used only their memory to recall their 
medication information.  The others did save basic information about their medications in 
either paper lists or a personal digital assistant (PDA).  None of these five was 
dissatisfied with how they currently keep their information.    
 
 Most all participants said it was ‘somewhat important’ or ‘very important’ to keep 
notes about their medication history, including side effects.  In practice, however, only 
five participants reported that they did keep such notes. 
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3.6 Conclusions and Implications for Further Study 
 Approximately half of the participants in this study had a desire to improve their 
current system of managing medication information, primarily to become better 
organized and improve their ability to recall and share details about their medications 
with others, regardless of the number of medications they were taking.  Among possible 
improvements they suggested, nearly one-third felt some kind of electronic format for 
their medication information would be helpful, showing that a significant minority would 
be comfortable managing medication information electronically.  Demographically, this 
sub-group differed only slightly from the rest of the sample: they were a little younger 
(65 years old as compared to 67), spent less than an hour more using the computer, and 
on average, took only one additional medication as compared with the larger group of 
participants. Almost all of this electronically-inclined sub-group wanted electronic 
records in part because they thought it would keep their information better organized than 
their current system, and help them recall information (although some mentioned 
portability also).  In the wider population, it is possible that the percentage of those who 
want an electronic system for tracking medications would increase as the Baby Boom 
generation retires, many of whom are more comfortable with computers and the Internet 
than their older counterparts.  
 
The highly organized minority who kept detailed records of their medications and 
medical history noted that finding specific information within these ultra-organized 
systems was a difficult task, suggesting that there could be value-added in an electronic 
information management system which provides search capabilities. This study also 
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indicates that any electronic management system should not be limited to prescription 
drugs alone in order to be useful to this population.  While the participants in this study 
were taking multiple prescription medications, many also took over-the-counter 
medications (sometimes, as recommended by their physicians) in addition to 
supplements, and occasionally homeopathic remedies.  While non-prescription 
medications were sometimes included on the lists they kept (and shared with healthcare 
providers), homeopathic remedies often were not.   
 
 Further studies that seek to build on the findings of this one could benefit from a 
larger sample, randomly selected from the population of interest.  While this study can 
suggest possible trends, because of the convenience sampling method it may not be an 
accurate representation of the breadth of medication information management practices 
and needs of American adults aged 55 and older.  Another avenue of needed research is 
describing medication information management artifacts currently used by adults.  The 
variety of lists, sticky notes, pharmacy printouts, PDAs, and pill-bottle-placement 
memory aids used by the participants in this study give clues as to the wide diversity of 
people’s information management strategies for this particular task.  Finally, more 
research is needed into all aspects of electronic health records, including those for 
personal uses such as medication information management.  Some participants in this 
study saw clear benefits to having information available electronically in terms of 
accuracy of recall, organization, and ability to share information.  While an electronic 
solution may not be appropriate for all users in the study population, it is one important 
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component of a more comprehensive and reliable system for managing critical 
prescription (and non-prescription) drug information. 
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Attachment A: Screenshots of Medication Information Visualization Techniques 
Used in the Study 
1. Bar-Chart Visualization 
 
 
2. Weekly Calendar Visualization 
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3. List Visualization  
 
 
 
 
